Objective: To investigate the distribution of overweight and obesity and its relationship with socio-economic and behavioural factors in a developing-country population undergoing rapid nutritional transition. Design: Cross-sectional house-to-house survey in urban Gambia. Subjects: Four groups of 50 subjects were sampled as follows: young men (YM, 14-25 years), young women (YW, 14-25 years), older men (OM, 35-50 years) and older women (OW,(35)(36)(37)(38)(39)(40)(41)(42)(43)(44)(45)(46)(47)(48)(49)(50). Measurements: Several socio-economic and behavioural factors were investigated. Composite indices for socio-economic status, education, healthy lifestyle and western influences were created. Body weight, height, waist and hip circumferences were measured and body mass index (BMI) was calculated. Body composition was assessed by leg-to-leg bioimpedance. Overweight was defined as BMI ¼ 25.0-29.9 kg/m 2 and obesity as BMIX30.0 kg/m 2 . Results: There were highly significant gender and age differences in overweight (YM ¼ 0%, YW ¼ 10%, OM ¼ 6% and OW ¼ 34%) and obesity (YM ¼ 0%, YW ¼ 4%, OM ¼ 6% and OW ¼ 50%). Only 16% of OW were neither overweight nor obese compared to 88% of OM. OW had a higher fat mass percent (38.4%) than other groups, while fat-free mass (kg) was significantly higher in males than females with YW having the lowest value. Young generations were more educated and more influenced by western ideals than OM and OW. Weight gain was not always associated with weight concern and many overweight/obese subjects did not perceive themselves as overweight. Conclusion: Social and behavioural changes are already creating a perceptible 'generational gap' among this population undergoing rapid transition. The improved education and current lean status of the younger adults offers opportunities for preventative interventions. These need to be specially targeted at women.
Introduction
Obesity can be regarded as a 'pandemic' since it considerably affects both developed and developing countries (Hill and Peters, 1998; WHO, 1998; Martorell et al., 2000) . Sub-Saharan countries have not yet completed their epidemiological and demographic transition (Caldwell, 2001; Walker et al., 2002) , and still suffer high levels of infectious diseases. Against this background, the sharp rise in obesity and noncommunicable diseases (NCDs) is creating an unsustainable double burden to health budgets (Walker et al., 2001; Popkin, 2002; Reddy, 2002) .
The rise in obesity and NCDs in developing countries has been linked to urbanization and the nutrition transition, which have led to increased inactivity and the consumption of high-energy dense food (Delpeuch and Maire, 1997; Popkin, 2002) . Solomons and Gross (1995) predicted a major shift of populations living in developing countries towards urban areas and this phenomenon has been already documented in The Gambia, where the increase in urbanization has already created a difference in obesity prevalence between rural and urban areas. This was demonstrated in a large survey that showed a higher prevalence of obesity in urban than rural areas and a rate of obesity in middle-aged women living in urban areas close to 40% (van der Sande et al., 2001a) .
The Gambia is a small country located in West Africa and surrounded by Senegal. Its current population is around 1.4 million and since 1973 there has been a three-fold increase in the population living in urban areas (Central Statistics Department, 1996) . Life expectancy averages 55 years and a recent study analysing the causes of deaths in The Gambia between 1942 and 1997 documented the coexistence of NCDs with malnutrition and communicable diseases, which placed The Gambia in an early stage of demographic transition (van der Sande et al., 2001b; WHO, 2004) .
Western societies value thinness as an ideal of beauty and the social stigmatization and psychological distress of obese subjects caused by these pervasive messages is well known. Social and cultural values have a profound influence on body image perception and many non-Caucasian ethnic groups (Blacks, Pacific Islanders, Hispanics) view larger body size as attractive and associated with affluence, enhancing the hypothesis of being more obesity tolerant (Kumanyika et al., 1993; Williamson, 1998; Wildes et al., 2001) . A specific association between education and socio-economic status has been observed in very poor countries, where obesity levels are low and greatly concentrated among wealthy and well-educated subjects. In addition, western influences are changing the social and political status of most populations, especially young generations, living in societies that are now undergoing rapid cultural transition and this is reflected in the report of several cases of eating disorders (anorexia, bulimia) in many developing countries (Nasser et al., 2001; Anderson, 2004; Becker, 2004) .
This pilot study explores the distribution of overweight and obesity in young and middle-aged Gambian men and women living in an urban area and examines the influence of some socio-economic and behavioural factors on its aetiology.
Methods
We performed a cross-sectional survey in the urban area of Bakau (Kanifing area) in The Gambia. Unpublished data on population density and rate of urbanization from the most recent Household Survey of the National Department of Statistics in The Gambia identified the Kanifing area as one of the areas with the highest population and annual population change confirming the results of the previous report released in (Central Statistic Department, 1996 .
The study was completed during July and August 2003 and ethics approval was given by the London School of Hygiene and Tropical Medicine and the joint Gambian Government/ Medical Research Council (MRC) Gambia Ethics Committees.
Experienced and skilled local fieldworkers administered the questionnaires in the local language (Mandinka) and two trained operators (MS and PG) supervised the accuracy of the data collection and performed the anthropometric and body composition assessment.
Subjects
In total, 200 subjects voluntarily agreed to participate in the study and signed the informed consent after the project was fully explained by the fieldworkers. We stratified subjects by gender (male-female) and by age (14-25 and 35-50 years) obtaining the following groups of 50 subjects each: male 14-25 years old (young men ¼ YM); female 14-25 years old (young women ¼ YW); male 35-50 years old (older men ¼ OM); female 35-50 years old (older women ¼ OW). We stopped the recruitment in each group as soon as we reached 50 subjects. Long-term working experiences in The Gambia and the collaboration with a local researcher provided a good understanding of the local salience of cultural values. Hence, the above age groups were considered appropriate to explore inter-generational aspects, which could have influenced body image perceptions and eating behaviour. For the younger age groups we did not observe any statistically significant difference between adolescent (n ¼ 32; age o18 years) and adult subjects (n ¼ 68; 18 yearsoageo25 years) in terms of weight (P40.05), height (P40.05), BMI (P40.05) and fat mass (FM) (P40.05) and consequently we decided to not exclude them from the study.
Eligibility criteria
An initial medical interview and clinical assessment was performed by a physician (MS) with the assistance of local fieldworkers. Symptoms and signs of illness were investigated and subjects were not enrolled if they had one of the following exclusion criteria: pregnancy; clinical evidence of serious illnesses (infections, injuries); mental retardation; diseases impairing perception of body size (blindness); clinical symptoms and signs of moderate and severe malnutrition; clinical evidence of diseases limiting food intake and influencing body weight (cancer, HIV, hypo/ hyperthyroidism, etc).
Sampling and recruitment
Recruitment was conducted within a typical urban population and the identification of the place to start our survey (Compound 1) was determined by the availability of a sheltered space where we could measure anthropometry and body composition. House-to-house recruitment was initiated in a central compound and spread outwards until the initial target of 50 subjects had been recruited within each age and sex bracket. All the subjects meeting the inclusion criteria were approached and asked to take part in our study. We did not perform a formal assessment of the participation rate, but we were confident to have reached almost all the eligible people in each compound (participation rate 490%) because of the extremely good relationships of the community with the MRC, the absence of any invasive procedures and the involvement of charismatic personalities in the community.
Recruitment started early in the morning (0800-0900) and ended in the evening around 1700-1800. Moreover, some sessions started in the afternoon and were extended until late to specifically recruit people who were less likely to be at home during the day.
Procedure
Training sessions with the fieldworkers to understand the main language and cultural barriers of the questionnaires preceded the survey. Additionally, the operators, helped by a senior Gambian researcher, checked for the correct inverse translation of the questions from the local language to English and vice versa in order to check for and correct any possible distortions in meaning. A preliminary questionnaire administration was carried out at the MRC outpatient clinic in Fajara. In the light of these results, we amended some questions, which could have generated misinterpretations or could be culturally inappropriate. Questionnaires were administrated by the fieldworkers whose long experience and fluency in the local language and English facilitated the collection of the data and assured the accuracy of the information.
Demographic information
The first part of the interview was directed at the collection of socio-demographic information. Age and gender were considered as Demographic Data. Level of education (illiteracy, primary school, secondary school) and reading magazines and newspapers (yes/no) were used as indicators of Educational Level. Indicators used for Social Status were: marital status (married, not married, divorced, widowed, polygamy); children (yes/no); employment (yes/no). Indicators of Sanitation and Hygienic Conditions were: number of rooms; toilets (yes/no); water at home (yes/no). Indicators of Income Level and Social Class were: employment (yes/no); number of rooms; electricity (yes/no); toilets (yes/no); water at home (yes/no); radio (yes/no) and television ownership (yes/no). Indicators of Western Influences were reading magazines and newspapers (yes/no); radio (yes/no) and television ownership (yes/no). Finally, indicators of the Lifestyle and Health Status were smoking (yes/no) and physical activity or sport (yes/no). In order to facilitate the analysis and to identify distinct indicators we attributed a specific score to each answer and used those to create composite variables scores for the following issues: socio-economic status, education, healthy lifestyle and western influences (Table 1) .
Anthropometry A male and a female trained operator performed the anthropometric measurements, according to subject's gender. Weight and height were measured to the nearest 0.1 kg and 0.5 cm with subjects wearing light clothes. Waist (WC) and hip circumferences (HC) were measured to the nearest 0.1 cm with a flexible tape. WC was measured at the level of the upper margin of the iliac crest and HC at the hip's visible largest point. Body mass index (BMI) was utilized to classify each adult subject as underweight (BMIo18.5 kg/m We used the BMI growth charts proposed by Cole et al. (2000) and by Center of Disease Control (2000) to assess, respectively, overweight -obesity and underweight in subjects under 18 years old. We classified subjects as underweight if they were below the 5th percentile.
We used WC cutoff points of 88 and 102 cm for women and men, respectively, to indicate an increased abdominal adiposity (Lean et al., 1998) .
Body composition
We used a new-generation leg-to-leg bioimpedance device (Tanita TBF 300GS, Tanita Corp., Tokyo, Japan), which can measure electrical parameters rapidly and with good accu- 
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Urbanization and obesity in The Gambia M Siervo et al racy, making this device appropriate for population surveys. The body composition measurement was performed after the end of the interview and, therefore, subjects had been in a resting condition for at least 45 min before the assessment. Measurements were performed with the subject standing erect, in bare feet, on the bioimpedance analyser's footpads. A two-compartmental model was used to assess body composition and the following body composition measures were used in our study: fat-free mass (FFM) (kg); FM (kg); and FM (%).
Weight attitudes and behaviours
Finally, we asked four simple questions in order to understand general attitudes and behaviours towards body weight: Do you feel overweight? (yes/no); Do you have any plans to reduce your weight? (yes/no); Have you ever tried to lose weight in the past? (yes/no); Have you ever intentionally tried to gain weight? (yes/no). Questions were checked for language issues (misunderstanding, distortion in meaning) but a formal validation was not performed before the study.
Statistical analysis
Data were expressed as absolute and relative frequencies (categorical variables) and mean and standard deviation (continuous variables). w 2 test was used to explore statistical differences between categorical variables. The nature of this pilot observational study does not require a formal statistical power testing and we have based the sample size on two considerations: (a) the size of sample frequently found to be adequate in similar studies elsewhere; and (b) the achievable workload.
One-way ANOVA was used to analyse continuous variables and Scheffé's test in order to obtain more precise information on the significant differences among the single variables. Kruskall-Wallis ANOVA was utilized to analyse variables not normally distributed. Spearman-rank correlation analysis was used to explore the association between BMI and the composite scores.
A casewise deletion of missing data was performed automatically by the statistical package, resulting in slightly different sample sizes in the analyses of different variables. Data analysis has been carried out with Statistica 6 for Windows (StatSoft Corporation, 2001, Tulsa, USA) . For all analyses a P-value of o0.05 was considered as being statistically significant.
Results

Socio-demographic characteristics
There was a strong age and sex effect on educational level: 35-50 year OW and OM were less educated than 14-25 year YW and YM, while OW had a higher rate of illiteracy than OM (Po0.001). The rate of employment was also statistically different among groups since men were more likely to be employed (Po0.001). As would be expected variables like marital status (Po0.001), having started a family (Po0.001) and number of children (Po0.001) were profoundly influenced by age. We would highlight that 22% of YW already had offspring. Among the indicators of socio-economic status and sanitation (electricity, toilets, water at home, radio and television ownership, number of rooms), only electricity differed significantly across groups (Po0.01).
Not surprisingly, the effect of gender on smoking was relevant since no OW and YW smoked while 38% of OM was smokers (Po0.001).
The effect of education was clearly evident on reading magazines and newspapers as the younger generations were more likely to read. The results of physical activity were surprising because of the low proportion (28%) of YW doing exercise in comparison to OW (46%) and OM (52%), whereas almost all of YM (98%) undertook physical activity (Po0.001) ( Table 2 ). The association between BMI and composite scores in each group was not statistically significant (P40.05).
The creation of different scores related to socio-economic status, education, western influences and healthy lifestyle produced a better pattern of distribution of these factors (Table 1) . Socio-economic status score was not statistically different (P40.05), while western influences score was statistically significant (Po0.001) following the same pattern of educational level score by virtue of their close interconnection. Healthy lifestyle score was significantly different (Po0.001) between groups with YM being the most physically active and OM having the worst score in the population (Figure 1 ). Table 3 illustrates the anthropometric characteristics of the sample. All the anthropometric variables were statistically different across groups at Po0.001. OW had a mean BMI and WC of, respectively, 30.4 kg/m 2 and 99.4 cm, which were above the recommended cutoff points. The prevalence of obesity and overweight in OW was, respectively, 50 and 34% and none of YM was either overweight or obese. Conversely, YM had a prevalence of underweight of 32% and none of OW were underweight. In addition, central obesity was prevalent in more than 80% of OW (WC488 cm), only 12% of YW (WC488 cm) and 8% (WC4102 cm) of OM had an increased abdominal adiposity. OW had a higher FM percent (38.4%) than other groups (Po0.001), while FFM (kg) was significantly higher in males than females with YW having the lowest value of FFM (Po0.001).
Anthropometry and body composition
Eating behaviour
Questions on attitudes and behaviours relative to body weight and dieting/weight gain are reported in Table 4 . As expected, OW were more concerned than the other groups Urbanization and obesity in The Gambia M Siervo et al about overweight and dieting and we also found a generational effect (young generation 4old generation) in relation to previous attempts of weight gain. In summary, 38% of OW felt overweight and 42% of them had tried to lose weight. Conversely, 28% of YM and 18% of YW had tried to put on weight in comparison to OW (2%) and OM (10%). Finally, we checked the consistency of the results between 'feeling overweight' and subjects' nutritional status assessed by BMI. It emerged that weight gain was not always associated with weight concern since 68% of overweight and 37% of obese subjects did not perceive themselves as 'bigger' even though they were overweight and obese (Figure 2 ).
Discussion
This pilot study investigated the distribution of overweight and obesity in young and middle-aged men and women living in an urban area in The Gambia and its relationship with demographic and behavioural factors. The main findings indicated gender and generational effects in several variables. We observed that old women were less educated than old men, but no trend was observed in young generations since YW were as educated as YM. This trend can be explained by socio-cultural changes and more effective policies in The Gambia in terms of educational investments (the first Gambian University was started in 1999) and women's access to education.
In our sample, SES score was similar among groups and it could be related to a wide-ranging socio-economic status in urban areas of developing countries facing an early stage of transition, where a few people considerably improve their SES status and the rest of the population is involved in a process of 'socio-economic homogenization'. Several studies, in developing countries, identified the link between urbanization, improvement of SES, and obesity as an established phenomenon and consequently, since obesity is considered a symbol of wealth and characteristic of 'elite groups', it could be difficult to find effective strategies for the control of obesity (Brown and Konner, 1987; Popkin, 1999 Popkin, , 2002 .
The educational level and western influences scores were higher in young generations and might be related to a tendency of young generations, particularly YW, to be more attracted by western cultures and ideals. We also observed that TV viewing was common in young generations. Becker et al. (2002) investigated the effect of the primary introduction of TV among adolescents in a Fijian community and the consequent effect of TV viewing on traditional body aesthetic ideals. The major findings, which could be transposed to an urban Gambian setting, suggest that TV viewing quickly spreads western ideals and globalization creating an intergenerational conflict and 'hybrid identities' of young generations into the dominant culture.
The healthy lifestyle score is a combined score, including physical activity, smoking and referred diseases; YM had the highest score and we think that part of the explanation of these processes is related to socio-cultural aspects mediated by mass media and western cultural forces (Gunewardene et al., 2001) . Middle-aged women had a higher physical activity score than YW. Initially, this interesting result was cautiously interpreted but with a more detailed formal and informal assessment of physical activity, we found that the results reflected a common habit of middle-aged women living in the Bakau area since many women reported having early morning exercise sessions on the beach. They per- Table 1 for the derivation of the scores). formed mainly light exercises (brisk walking, callisthenic exercises) and when asked about the main reasons for doing this, motives like weight loss, prevention of disease and relaxation were reported. Studies on the prevalence of obesity in developing countries have rather constantly found an association of obesity with being female, having high SES and living in an urban area while, men and rural areas are generally less affected by obesity (Delpeuch and Maire, 1997; Walker et al., 2001 Walker et al., , 2002 . A large survey carried out in The Gambia at the end of 1990s found a rural-urban difference and a prevalence of obesity above 30% in middle-aged women and only 2% in their rural counterparts (van der Sande et al., 2001a) . Our study, although with a smaller sample size, confirmed the highest proportion of obesity in women and a complete absence of overweight and obesity in YM, which appeared to be clearly related to their regular physical activity. The appropriateness of some direct (hydrodensitometry) and indirect (skinfolds, BIA) body composition methods has been questioned for some non-western populations (Deurenberg and Yap, 1999; Wagner and Heyward, 2000) . A recent review by Wagner and Heyward (2000) suggested that, because of the higher bone mineral content (BMC) of blacks, the most accurate technique for body composition measurement is the dual energy X-ray absorptiometry (DEXA), since it measures and divides lean body mass (LBM) from BMC, while the hydrodensitometric method, which lacks this property, could produce an overestimation of FFM.
Leg-to-leg BIA is a recent technique, which has not been formally validated in a black population yet, but several studies confirmed the validity of this method in different populations (children, adults, elderly) and clinical conditions (obesity, type 2 diabetes) (Nunez et al., 1997; Tsui et al., 1998; Utter et al., 1999; Jebb et al., 2000) . In our sample, it is worth mentioning that most OW had an FM% above 30%. BMI and WC are frequently used by researchers and clinicians to assess nutritional status and estimate body fat (Lean, 2000) . However, the accuracy of BMI to predict body fat content has been repeatedly questioned because of the confounding effect of ageing, FFM and racial differences (Frankefield et al., 2001; Prentice and Jebb, 2001 ) and also in view of the fact that WC could offer a better estimate of the abdominal adiposity (Lean, 2000) . However, in spite of the potential weaknesses of the BIA method in measuring body composition of Gambian subjects, we did find WC having a better sensitivity than BMI for the assessment of body fat in comparison to BIA (data not shown).
Finally, we explored the subjects' misperceptions about obesity by matching the question on 'feeling overweight' with objective measures of their nutritional status. It is interesting to observe that there were more overweight and obese subjects who did not feel overweight than overweight and obese subjects who did feel overweight. This is consistent with other studies showing a greater level of body satisfaction in African subjects (Loveloy, 2001; Wildes et al., 2001; Holdsworth et al., 2004) . In spite of this we found that women tried to lose weight more often than men and it is even more noteworthy to observe that 22% of YW wanted to lose weight but only 14% had a BMI greater than 25 kg/m 2 .
Weak points of the study A selection bias could have occurred since people concerned about their health and nutritional status might have been more motivated to participate in the hope of obtaining advice, counselling and therapeutic support. However, the high participation rate would tend to minimize any such bias.
Bioimpedance analysis provides an indirect estimate of body composition and leg-to-leg BIA is a recent technique, which has not been validated in black population yet. However, several studies have confirmed its validity in different conditions and, more importantly, BIA method can be viewed as an 'ideal device' for the body composition measurement in field conditions and at population level in virtue of its low cost, ease, speed, transportability and safety (NIH, 1998) .
The application of qualitative research methods could have been more appropriate to explore the ethno-anthropological issues raised in this study. However, the study should be viewed as a pilot attempt to investigate the social, economic, biological and behavioural factors related to the increase of obesity in urban areas in The Gambia.
Implications
Our results, together with other larger surveys show that obesity, in urban areas, has moved beyond being an emerging problem in The Gambia and it can be defined a consolidated phenomenon, especially in middle-aged women. Social and behavioural aspects showed a clear gender-age interaction and changes of some Gambians' customs are already creating a perceptible generational gap. In particular, education had a critical role in determining inter-generational differences since young generations were more educated and also more open to western ideals, conveyed mainly by TV and magazines.
However, improvement of education might be counterbalanced by a detrimental impact of westernization on food choice and food availability (soft drinks, fast foods, vegetable oils, salty and sweet energy-dense food, etc). Therefore, Gambians should be aware of the risk of being fat and the importance of preserving traditional cuisine and eating habits, avoiding consumption of energy-dense food and having regular physical activity.
How does this information inform efforts to combat obesity in The Gambia? Obesity prevention is still an unsolved issue both in developed and developing countries and questions about where actions (international, national, community, family and individual level) should be implemented, how negative effects (primordial, primary, secondary prevention) could be avoided, which factors (political, economic, anthropological, social, biological and behavioural) must be addressed and when (pregnancy, infancy, childhood, adolescence, adulthood) to intervene remain a challenge. The current data do, however, suggest that younger generations in emerging countries are likely to be responsive to similar messages to those in western countries given their high exposure to global media. The data identify women as the key target group for interventions at present, although experience elsewhere would suggest that this sex bias will diminish with time. Finally, the low levels of obesity in the younger men and women offer hope if interventions can be introduced as a matter of urgency.
